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ELECTK0STAT,CRLTHR,^K3ANDPAR^aE CONVERSION .MC^SSOU^ 

..JT' " ^"'^ regeneration device for 

particles in a gaseous environment. . 

Some non-exclusive applications of the device are- 

t^cks tractor, buses, coaches, motor cycles, locomotives, boats, electrical 
generators, airplanes and all bulldlng-slte engines. 

extr.^ "T' *° P'^^ ^9^'"^ ^^'"'^ston or 

extract,on. but also to protect the environment 

and '"'^^"'^ "'"""^ Sases 

and filtenng the air. gases and mists. Oxidation catalysts, systems that 
requ,re passage through a materia, to trap the particles and electrostafc 
precp-tators that retain the part' cles in or on the collecting electrode all have 
drawbacks such as increases in loss of head or counter-pressure. need for 
frequent, costly maintenance, consumables that need replacing, regeneratfon 
additives that must be used at low temperature, low effidency due to the 
considerable speed of passage of the flux to be treated and which drops as 
ckjgging and regeneration take place, considerable bulk of the equipment 
20 and many other drawbacks. 

The device of the invention overcomes these drawbacks. 
It comprises at least a plurality of tonizing corona-effect electrostatic 
precipitators comprising: 

- an outer envelope dimensioned to match the flux to be treated and 
25 comprising at least one inlet and one outlet of the same flux. 

- at least one support for the collecting electrodes made of one or more 
heat insulated dielectric plates, 

- at least one support for the emissive electrodes. 

- a plurality of collecting electrodes of sufficient number so that the flux 
30 speed to t>e treated is sufficiently low to obtain optimal efficiency and of 

tubular shape open at both ends characterized in that they are alternately 
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collectors and electrical resistors heated to a temperature high enough to 
bum the particles collected. 

electrJe"^ ^^^^^^ electrode In the center of each collecting 

The features of the device ensure that 

- the flux to be treated does not pass through any material and therefore 
neither creates nor increases loss of head, 

- the passage of flux through the electrodes Is slow and virtually 
un.direct,onal and therefore retains a high degree of efficiency 

- the collecting electrodes regenerate the trapped particles without any 
need for any additives or significant Input of electrical power due to the 
considerable slowness of the flux being treated, 

- no consumables are required, 

- the device is easy to produce and does not use expensive technology 

- the partlde collection efficiency Is not affected by the temperature of 
the flux being treated, 

- the device is compact, 

thereby providing solutions to the problems inherent in the devices and 
procedures hitherto available. 
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The device of the Invention makes it possible to reduce the speed of the 
flux of air. gas and/or mist to be treated, thereby increasing the efficiency of 
the electrostatic precipitators and ionization. Moreover the sequential 
temperature rise of the collecting electrodes incinerates the trapped particles 
in a zone where the speed of the flux being treated Is low and therefore not 
25 greatly liable to deteriorate on energy consumption for this operation which 
can advantageously be automated. 

The efficiency of the device can be increased by advantageously 
Including a second or more regenerating electrostatic precipitators similar to 
the first and positioned aflter it 
30 Advantageously the emissive electrodes may be provided with beams 

perpendicular to the direction of the flux to be treated and centered on the 



wo 2440/003352 



PCT/FR2003/1001932 



15 



electrodes to Increase the repulsion of the particles towards the collecting 
electrodes. 

In orter to Increase the oxlda«on of any polluting gases the device 
preferably Includes an oxidation catalyst before or after the filter. If « Is placed 
5 downstream of the electn»,atlc p«cipltato,, this p«vents ot»ttuctio„ of the 
owdaton catalyst by particles upstream of It 

Advantageously the device includes a pre^lter and/or mechanical fine 
fl«er capable of using the Brown or shock effects, eliminator plates, mist 
elrmrnators. cyclones or any other system deseed to improve the air. gases 
10 or the mists to be treated. 

Preferably each component of the device can be removed. 
In order to access, change or clean the components comprising the 
dev.ce. one or more doors or hatches that are leaktight to the flux to be 
treated are provided. 

The particle filtering and regeneration device preferably Includes a 
sound attenuator or silencer, particularly when it is used on heat engines. 

Fastening points are provided to meet specific requirements concerning 
the installation of the device. 

In certain cases, partlculariy when filtering oily air and/or mist, the 
device comprises suction means preferably installed downstream of the 
device. 

As an Introduction to the description of the figures, the reader is 
reminded that the fiactors influencing the efficiency of the device's 
electrostatic precipitators are as follows: 
25 - the speed of the flux to be treated which must be as low as possible 

(Deutsch's ratio), 

- high ionization voltage so that the charge on the particles is as high as 
possible: this increases the speed of their migration towards the collecting 
electrode, 

30 - the diameter of the collecting electrodes must be low so that the 

particles furthest from the central emissive electrodes are as close as 
possible to it 
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The attached drawings illustrate the invention: 

- figure 1 is a cross^ection of the device of the invention. 

- figure 2 Shows a front view of the electrostatic precipitator seen from 
the side by which the flux to be treated enters 

- figure 4 Shows the device of the invention, the upper section of which 
« open. ,n a preferred embodiment (or use on an Internal ambustion heat 

©ngine, 

■^"'^ « a cmss-secBon of the device of the invention in a 

preferred embodiment for use In filtering air or mist in general ventilation 
- figure 6 shows a cross^ction of the device of the invention in a 

ZT-^"T"^" '°' the types Of air filter known as 

fine". T.H.E," or "absolute". 

Referring to these drawings, the device comprises a housing or 
envelope (1) that is open in at least two places to allow the inlet (11) of 
gases, air and/or mists to be treated and their outlet (12) once treated. 

Inside the housing are fastened the electrostatic precipitators 
comprising a support (2) for the collecting electrodes which are preferable 
insulated thermally and dielectrically. This support comprises a plurality of 
collecting electrodes (4), also known as anodes, which are metallic and 
tubular of a diameter as small as possible (we advise a diameter of between 
15 and 35 mm) and a length that we recommend should not exceed three 
times Its diameter. These electrodes are connected (13) to ground (- on 
25 batteries providing DC supply) or earthed in installations operating on AC 
supply. The said electrodes are also connected by the same or other wiring 
to a power supply (8) capable of heating one or more collecting electrodes to 
600°C In a matter of a few seconds with a view to burning the particles 
collected on the electrodes. This operation takes place on all the collecting 
30 electrodes in succession and is periodically renewed either continuously, as 
controlled by a timer or through the intervention of a human operator. 
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These electrostatic precipitator also comprise a support (3) for the 
emissive electrodes which is preferably dielectrically lr,«ilated. This support 
wh.d,« preferably pos«ioned behind the collecting elect^de support bee,,. 

rinrr ^'^"^ m the center of the tubes 

formed by the col.ec«ng electrodes. The ends o, these electn^ie, on the side 
where the flux fo be treated enters are preferably pointed. Beams (6) an. 
advantageously fastened to the said emissive elecbodes to co««:, pLscfos 
that have escaped from the influence of the tubular zone. T7,ese emissive 
elect«>des are connected by wiring (14) that supplies the voltage necessary 
for co^ect operation of the filter. TKis voltage Is preferably produced (7) by a 
.^nsfom,er or converter providhgastabilized high voltage of between 1 and 
kV preferably of negative polarity, that is adjustabte and of the highest 
possible amperage. 

Individual connections are provided to assemble the wiring of the 
collecting/regenerating electrodes (9) and the emissive electrodes (10) 

To increase the efficiency of the procedure, one or more assemblies 
(15) may be installed as described above behind the first electrostatic 
precipitator assembly (fig. 1 ), 

At the inlet of the flux to be treated, a deflector (16) advantageously 
directs the flux towards chambers (17) designed to give the same speed in 
each tubular electrostatic precipitator This speed should not exceed 3 
meters per second as it passes through the electrostatic precipitator and 
should preferably be below 2,5 meters per second. 

Advantageously, a sound attenuator or silencer (18) Is placed behind 
25 the electrostatic precipitators, partlculariy when the filter is used to replace 
the silencer of a heat engine. This application may also include a gas 
oxidation catalyst (19) or any other procedure designed to reduce pollutants. 
This component is preferably positioned after the electrostatic precipitators. 
Advantageously, an inertial air pre-filter (20) that uses the Brown or 
30 shock effects, eliminator plates, mist eliminators*, cyclones or any other 
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' i.e. a filter that separates out the drops and droplets in a gaseous environment. 
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system designed to improve the air. gases or the mists to be treated Is 
installed. A fine filter (21) is provided to Increase and ensure the effidency of 
the system. 

An extraction system or a system for admitting the flux to be treated 
such as a ventilator (23) or other may be attached to the present im^ention. 

A system for draining (22) the materials collected or incinerated such as 
oils, water, ash or other may be added to the device. 

All the components enclosed by the housing or envelope fomiing the 
cover may advantageously be placed on mnners (23). guides or any other 
systems to allow their easy, rapid, leaktlght extraction. 

One or more access or inspection doors or hatches (24) are provided to 
allow, among other things, for the cleaning of the components comprising the 
present Invention where access for the cleaning of a particular component so 
requires. 



